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Executive Summary
The rates of tuberculosis (TB) in Australia remain enviably low in a global context. Together with a relatively small number of other countries where TB incidence is <10 per 100,000, Australia is in a position where TB elimination, defined as <1 case per million population, may be feasible by 2050, noting that there is an ongoing risk of imported cases from countries with high TB incidence. Following successes in pursuing elimination for other infectious diseases globally, the international TB and public health communities have sought to shift focus from control of the TB epidemic towards elimination. International efforts for the post-2015 era focus on an ambitious timeline for the elimination of TB worldwide, with Australia now committed to pre-elimination targets (<1 case per 100,000 population) by 2035, which has already been met in the Australian born population, who represent 72% of the total population. 1 Although Australia has maintained a low and stable TB incidence rate since 1985, indicating effective TB control, there has been little progress in incidence reduction in recent decades, with the absolute number of cases increasing over this period. 2 The key risk factors found in many parts of the world, including poor TB care practices, poverty, political instability and HIV disease are not major contributors to the epidemiology of TB in Australia. Migration, and to a lesser extent short term residency, often from countries of high TB burden, ensures there is an ongoing potential source of new TB cases, including drug resistant ones, in Australia. In addition, although low in case number, the incidence of TB remains 6 times higher in the Indigenous Australian population compared with the non-Indigenous Australian born population. Cross border movements between Papua New Guinea (PNG) and the Torres Strait by traditional inhabitants, under the provision of the Torres Strait Treaty, unavoidably pose some risk of TB spread, including drug resistant strains, in the Torres Strait Protected Zone. Australia, 2011 , Australia has made significant achievements towards TB control including: enhancements to off-shore pre-migration screening, which has stabilised onshore TB rates; attaining greater involvement by governmental and non-governmental organisations in TB programs and initiatives; reviewing jurisdictional responsibilities and TB risk groupings; and expanding Australia's support of regional and global workforce training, and research endeavours. Over this 5 year period the National Tuberculosis Advisory Committee (NTAC) has published a number of position papers and policy guidelines that have furthered Australia's efforts in TB control. Australia, 2016 Australia, -2020 : Towards Disease Elimination is a plan for the next 5 years, with particular emphasis on local application of the World Health Organization's (WHO's) Priority Action Areas towards TB elimination. As outlined throughout this document, the continuation of current strategies, including maintenance of an appropriately experienced TB workforce, albeit essential, are however insufficient for progressing towards TB elimination. Australia's commitment to TB elimination will require expansion of dedicated and appropriately supported programs, working both within and between jurisdictional TB structures and with the Commonwealth. However, to achieve TB elimination will mean that strategic thinking on TB control must extend beyond health portfolios to other agencies.
In the 5 years addressed by the previous Strategic Plan for the Control of TB In

The new Strategic Plan for Control of Tuberculosis in
While the vision remains to eliminate TB in Australia, this Strategic Plan seeks to lay the foundation for an ongoing reduction in overall TB occurrence, with the aim of meeting pre-elimination targets by 2035 in the entire Australian population. While current TB control strategies must be maintained, addressing the risks from migration, prior to and after arrival in Australia, from high TB burden countries and continuing to improve cross border TB control are key challenges which must be met to decrease the low incidence of TB even further. Within the Australian born population, addressing vulnerable and hard to reach groups must be further refined.
The goals of this Strategic Plan are to: (i) reduce TB incidence by an average of 10% per annum by 2020, to ensure Australia is on the right path to meet the 2035 target; and (ii) substantially reduce the disparity in TB rates between Indigenous and Australian born non-Indigenous populations by 2020, with the aim of zero disparity by 2035. This Strategic Plan outlines 33 actions that are detailed individually within the priority action areas of the Strategic Plan. Areas of particular focus include:
• National and jurisdictional assessments of the regulatory and structural requirements and cost analysis of implementing this Strategic Plan in Australia, in order to inform the implementation of other priority actions.
• Evaluate current migrant screening programs, including pre and post-migration management and outcomes to identify opportunities for further targeting and strengthening of the programs.
• Through engagement with representative Aboriginal and Torres Strait Islander groups, determine key challenges to TB elimination within their communities.
• Determine the material effects of TB on individuals and families, including financial, educational, employment, accommodation and housing impact.
• Develop a national strategy on latent TB infection (LTBI) diagnosis and treatment.
• Update the Australian standard for care and prevention of drug resistant TB (DR-TB), including the management of contacts.
• Identify and prioritise questions for scientific and operational research that will enable the development of new tools (diagnosis, treatment, prevention) and identification of optimal models of care and service delivery to achieve a reduction of TB incidence in Australia towards elimination.
• Promote regional activities in TB prevention, detection, management and research including contributing to a coordinated advisory role on complex and DR-TB cases.
• Further develop and maintain a dedicated skilled workforce.
This document has been prepared by NTAC as the Strategic Plan for the control of TB in Australia aiming to lay the foundations towards disease elimination, and will be used as a basis for developing a specific NTAC work plan for 2016-2020. In addition to NTAC, it is acknowledged that there are many other stakeholders contributing to TB control and elimination activities in Australia. As such, this Strategic Plan is directed at all those who must take on the responsibility of improving further TB control in this country. It is intended that this Strategic Plan will assist in informing the future activities of all relevant individuals, government agencies and nongovernment organisations contributing to TB control and with an interest in achieving TB elimination in Australia.
This Strategic Plan should also be seen as a mechanism to inform our regional neighbours, international health agencies and others, of the epidemiology of TB in Australia, the successful achievements to date, the challenges to be met and the strategic direction Australia will take.
Introduction: Towards TB Elimination
The incidence of tuberculosis (TB) in Australia (5.3 cases per 100,000 population in 2015) remains amongst the lowest recorded globally.
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As such Australia together with other countries with a TB incidence of 10 per 100,000 population or less are in a position where TB elimination is feasible by 2050. International TB and public health stakeholders have sought to shift focus from control of the TB epidemic towards elimination. In 2014, the World Health Assembly, of which Australia is a Member State, approved with full support the 'End TB Strategy' 4, 5 . The long-term vision of the strategy is a world free of TB and the strategy goal is to end the global TB epidemic by 2035, defined as a global incidence of fewer than 100 cases per million population. This will require a 95% reduction in the number of deaths due to TB and a 90% reduction in the incidence of TB. Additionally, in view of the progress made in several low-incidence countries, the WHO and the European Respiratory Society, in consultation with representatives from over 30 low-incidence countries, including Australia, adapted the global strategy for these low-incidence countries and developed 'Towards TB Elimination -an Action Framework for Low-incidence Countries' 6 (WHO Framework). For low-incidence countries (defined as <10 cases per 100,000), the WHO has set a target for the pre-elimination of TB (defined as <10 cases per million population) by 2035, and a further target of TB elimination (defined as <1 case per million population) by 2050. Additionally, 8 priority action areas have been adapted from the WHO global TB strategy for low-incidence countries. 6 Australia is committed to achieving the targets specified in these documents which aim to further reduce the incidence, mortality and economic hardship associated with TB ( Table 1 ).
The collective effort of those involved in TB control in Australia since the end of the Second World War should be commended. The incidence of TB in the Australian born population has already reached the specified pre-elimination threshold, a target met by few other countries. 6 The current challenge for Australia is how to further improve TB control in not only those born in Australia, but also to substantially reduce the incidence of TB in those who have chosen to migrate to or live temporarily in Australia, often from countries with a substantially higher TB burden. The primary determinants of TB rates in Australia are its national migration, education and employment policies, which drive high numbers of migrants that may come from high TB burden countries. Strategic thinking for TB control must now go beyond Departments of Health and encourage broader involvement of other federal, state and territory government departments, non-governmental organisations and community engagement.
Accomplishing elimination targets globally will require new tools such as cost effective advances in diagnosis, antimicrobial therapy and prevention by vaccination, as well as novel and innovative public health action. However substantial progress can still be made to benefit individuals, communities and healthcare systems using currently available tools and approaches. NTAC recognises the need to optimally implement existing programmatic management of TB and maintain an appropriate workforce, while providing an environment supportive of the generation of an evidence base which informs the development and implementation of novel and alternative technologies, approaches and models of service provision.
NTAC has chosen to align this Strategic Plan with the WHO Framework to work towards TB elimination, recognising the importance of global harmonisation of TB management efforts. As such the plan sets to outline goals and objectives in the context of the 8 priority action areas as specified in the WHO Framework. 
Global and Regional Tuberculosis Situation
The annual global TB report published by the WHO (2016) summarised global TB epidemiology for 2015. 3 This report estimated that globally in 2015 there were 10.4 million incident cases (range 8.7 million to 12.2 million), of which 6.1 million were formally notified to the WHO. Most of the estimated cases in 2015 occurred in the South-East Asia and the Western Pacific WHO regions (61%) and the WHO African Region (26%). TB is now the biggest killer of any communicable disease, with an estimated 1.8 million TB deaths in 2015, of which 0.4 million were among people living with HIV. Drug resistant TB (DR-TB) remains a major threat to global TB control, with an estimated 480,000 new cases of multidrug resistant (MDR) in 2015. Information from countries with reliable data suggests that about 9.5% of MDR-TB cases worldwide have extensively drug resistant (XDR) TB. However, the true number of these cases remains uncertain as only about a quarter of this MDR TB estimate was notified to the WHO. Nonetheless, the global roll out of rapid molecular technology, such as the Xpert MTB/ Rif assay and DNA hybridisation line probe assays to identify important drug resistance, offers substantial opportunities to close this diagnostic gap and enable early commencement of appropriate therapy. Such therapy has evolved to potentially include new agents (bedaquiline and delamanid) and very recently, a 9-12 month MDR-TB shorter regimen in prescribed circumstances. 8 Although globally the total number of TB cases remains high, global incidence has been slowly declining with the current annual rate of decline in TB incidence around 1.5%. In addition, mortality has declined 22% between 2000 and 2015, with TB treatment estimated to have averted 49 million deaths over this period. However, TB remains one of the top 5 causes of deaths worldwide. The latest treatment outcome data show a treatment success rate of 83% for TB (2014 cohort), 52% for MDR-TB (2013 cohort) and 28% for extensively drug-resistant XDR-TB (2013 cohort).
A reinvigorated approach to childhood TB globally has turned disease control efforts to an area which had, in some TB programs, become neglected.
The Asia-Pacific Region as a whole accounted for 61% of the world's TB burden in 2015. Of the 30 high TB burden and high MDR-TB burden countries, 11 and 10 of these countries respectively are located in the WHO South East Asia or Western Pacific Regions, of which many are frequently the country of origin of new migrants to Australia or are linked by tourism or commerce.
PNG shares a sea border with Australia, and in the Torres Strait the distance between 
Tuberculosis Control in Australia
The second half of the 20 th century
The control of TB in Australia has been one of our most important population health achievements. The National TB Campaign was an effective partnership between the Commonwealth and the jurisdictions which sought to "...reduce as soon and as far as possible the incidence of tuberculosis in Australia, and to provide adequate facilities for the diagnosis, treatment and control of that disease..." from 1948 to 1976. [9] [10] [11] [12] [13] [14] [15] The National TB Campaign strategically employed the evolving best practice of the time through community wide active case finding and ongoing surveillance of rates of disease and death, with legislative and funding support by Government, and the equally strong support of the Australian community. In Australia, TB rates declined significantly between 1954 and 1980 and have remained low ( Figure 1 ). Specific factors which facilitated the success of the National TB campaign were inno- vations in miniature mass radiography, new and effective chemotherapies, the introduction of Bacillus Calmette-Guérin (BCG) vaccination programs and overall improvements to living standards. 16, 17 The National TB Campaign is an exemplar population health investment, achieving major community gain through reductions in ill-health and death and consequently cost (reduced demand on hospitals, wards and beds and reduction in TB workforce required) to Australia, a tangible benefit for its initial investment.
TB in Australia at the present time
Australia has a population of approximately 24 million people. Aboriginal and Torres Strait Islander people, the Indigenous persons of Australia, represent 3% of the total population. Approximately 28% of Australia's estimated resident population were born overseas. 1 In 2015, there were 1,255 notifications of TB in Australia representing an incidence of 5.3 cases per 100,000 population. The rate amongst nonIndigenous Australian born was 0.8 cases per 100,000 population, below that which the WHO defines as a state of pre-elimination (<1 case per 100,000 population) and a benchmark which was first achieved in 2003. 18 Whilst the rate in Indigenous Australians (4.8 per 100,000 population) is low by global population standards, it is 6 times that seen in the non-Indigenous Australian born population (Figure 2 ). Eightyseven percent of all notifications reported with country of birth were in the overseas born. Treatment outcomes of an annual patient cohort are reported in the following year's annual report. The latest data on treatment outcome is for the 2014 cohort. The overall treatment success for all cases reported in 2014 was 95%.
There were 28 cases of MDR-TB notified in 2015, representing 2.9% of diagnostic isolates subjected to drug susceptibility testing. Seventyeight per cent of the MDR-TB patients were overseas born. In addition, there were 2 cases of XDR-TB reported in Australia in 2015, both of which were overseas born. The number of PNG Nationals diagnosed with TB in the Torres Strait declined significantly from 47 in 2011 to only 10 in 2015. Such changes were the result of bilaterally agreed changes in cross border patient management. Australian-born non-Indigenous rate Overseas-born rate
Migration from high-incidence TB countries is the most significant continuing challenge for TB control and elimination in Australia. The likelihood that a newly arrived migrant will develop TB, including MDR-TB, is dependent not only on the incidence of TB in the country of origin but the local TB epidemiology, the effectiveness of the source country's TB program and the strength of the pre-migration health assessment mandated by the Australian Government.
Although Australia has a reasonably low burden of DR-TB, its close proximity to, and migrant intake from, high DR-TB burden countries means that despite good domestic prevention and management practices, the threat remains. Approximately 12% of Australia's annual bacteriologically confirmed TB notifications are identified as being resistant to at least one of the standard first-line anti-tuberculosis agents, with less than 3% being identified as MDR-TB. The Australian Government's National Antimicrobial Resistance Strategy 2015 Strategy -2019 seeks to minimise the development and spread of antimicrobial resistance and ensure the continued availability of effective antimicrobials through global, regional and domestic efforts. Mycobacterium tuberculosis is identified in the National AMR Strategy as a priority organism.
Australia continues to use its well validated programmatic approach to TB control. All patients suspected of TB have access to a fully funded health system to ensure diagnosis, treatment and post treatment monitoring without individual cost to the patient. This is a key element to Australia's successful control of TB to date.
Laboratory network
There is universal access to laboratory services for the diagnosis and characterisation of tuberculosis. All new isolates have drug susceptibility testing performed. Laboratory diagnosis of TB may occur via both the public and private pathology systems but ultimately all new TB isolates are referred to one of 5 members of the Australian Mycobacterium Reference Laboratories Network (AMRLN), which includes 2 SupraNational Reference Laboratories (SRLs) of which one is also a WHO Collaborating Centre for Tuberculosis Bacteriology.
The scope of services of the reference laboratories covers diagnostic and reference functions including smear microscopy, rapid molecular tests for diagnosis and resistance detection, liquid and solid culture, drug susceptibility testing, molecular typing and genomic sequencing for resistance detection. Whole genomic sequencing has been used in a research setting but more routine use is an application under consideration by at least some reference laboratories. In addition, the AMRLNs perform specialised diagnostic services for investigation of disease due to nontuberculous mycobacteria as well as coordinate and participate in a national quality assurance program. The SRLs also provide external quality assessment and expert technical assistance to regional national TB reference laboratories in the Pacific, Asia and Africa. Training is provided to clinical, laboratory and public health personnel to ensure understanding of laboratory practice is thorough and contemporary.
Surveillance
TB is a notifiable disease in all states and territories of Australia. Jurisdictions inform an enhanced data collection protocol which is collated nationally in the National Notifiable Diseases Surveillance System (NNDSS). The TB Data Quality Working Group (TBDQWG) is a working party of NTAC that maintains national consistency and accuracy of TB data and provides guidance on the methodology and interpretation of TB surveillance data in Australia.
The Commonwealth funds and maintains the NNDSS and in partnership, through NTAC, monitors and reports surveillance findings. A TB annual report is produced and published in the journal Communicable Diseases Intelligence and the Commonwealth Department of Health also ensures annual reporting to the WHO is performed.
TB Control Governance in Australia
In Australia's federal system of government, communicable disease control, including TB control is managed through state and territory government based programs, rather than a centralised national program as seen in many other countries. However, the activities of NTAC provide guidance to support a nationally consistent approach to TB control in Australia.
NTAC was established in 1999 as a sub-committee of the Communicable Diseases Network Australia (CDNA) to provide strategic, expert advice to CDNA on a coordinated national and international approach to TB control; and to develop and review nationally agreed strategic and implementation plans for the control of TB within Australia. 20 It comprises of state and territory government representatives, the Department of Health, the Department of Immigration and Border Protection, the Public Health Laboratory Network, a paediatric specialist, an HIV-TB specialist, and a regional engagement specialist.
In addition to government based activities, it is acknowledged that there are many nongovernment stakeholders contributing to TB control and elimination activities in Australia. This collective effort forms Australia's national approach to TB control.
The national Strategic Plan for TB control 2011 -2015
The Strategic Plan for control of Tuberculosis in Australia: 2011 21 has been previously published. Overall the rates of TB have remained stable, but not reduced, over this time without a significant increase in the small number of MDR-TB cases recorded. Treatment success remains very high.
The significant achievements in the last 5 years have been the strengthening of off-shore screening, which has stabilised onshore TB rates, attaining greater involvement by governmental and non-governmental organisations in TB programs and initiatives, the reviewing of jurisdictional responsibilities and TB risk groupings, and expanding Australia's support of global and regional workforce training, and research endeavours.
NTAC has also overseen the joint annual publication of laboratory and clinical epidemiological data, which now captures pre-migration screening data, whereas prior to 2014 these data were published separately with data definitions not always exactly aligned. 
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• The BCG vaccine: information and recommendations for use in Australia (2013).
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• Essential components of a tuberculosis control program within Australia (2014).
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• Policy recommendation: latent tuberculosis infection screening and treatment in children in immigration detention (2015) . 27 
Strategic Plan for Control of Tuberculosis in Australia, 2016-2020: Towards Disease Elimination -Who is it for?
The current Strategic Plan represents the collective view of NTAC on what needs to be undertaken to improve TB control in Australia and, within 5 years, place Australia in a position where pre-elimination targets can be met by 2035 for the entire Australian population. As such, given the stable and low baseline incidence of TB at the current time and that 87% of Australia's notified cases occur in those born overseas, achieving the 6-fold reduction in TB incidence is ambitious even for a well-resourced country such as Australia. This represents an approximate 10% decline in incidence per annum. The onus for action has traditionally sat with state and territory TB control services and the Commonwealth Department of Health. This is a legacy of the success of the National TB Campaign where an effective partnership between the Commonwealth and the jurisdictions dramatically reduced the incidence of TB. However, to achieve the pre-elimination targets, action required to address the priority areas lies beyond the traditional Health agencies and must include Immigration and Border Protection, Foreign Affairs and Trade as well as other agencies. Furthermore, a 'Health in All Policies' approach will be required to engage other stakeholders and ensure a horizontal health governance for TB control. 28 This Strategic Plan should also be seen as a mechanism to inform our regional neighbours, international health agencies and others of the epidemiology of TB in Australia, the successful achievements to date, the challenges to be met and the strategic direction Australia will take. Table 2 provides a summary of Australia's vision and goals towards TB elimination that aim to achieve the WHO adapted global TB elimination strategy targets for low-incidence countries. These targets were developed by the WHO and European Respiratory Society, in consultation with representatives from over 30 low-incidence countries, including Australia, in 2014.
Priority Action Areas
Eight priority action areas, that align with the WHO's adaptation of the global TB strategy for low-incidence countries 6 , have been identified to guide Australia's approach towards pre-elimination and elimination goals for TB.
Priority 1: Ensure political commitment, funding and stewardship for planning and essential services of high quality
Any reduction in political commitment and funding for TB services can result in substantial impact on public health. 29 Previously, welldocumented community transmission of TB, including increased drug-resistance and greatly increased healthcare costs, has been linked directly with reduction in TB funding and services, such as in the United States. 30 Australian jurisdictional TB programs must be supported appropriately into the future to ensure a skilled workforce is available and high quality programmatic and clinical management is available without individual costs to affected people, particularly in light of increased numbers of drug-resistant TB cases in our region and other challenges to effective TB control globally. The low incidence of TB in Australia, while commendable, may divert human resources away from TB care programs through deficiencies in funding as a result of misperceptions regarding need by health care decision makers, decreased opportunities for education and training, and personal professional disinterest, due to lack of historical involvement in TB, among newly qualified medical practitioners and nurses entering the health system.
Objectives
Beyond TB case management, implementation of this Strategic Plan will require additional broad-based political and financial commitment, both by Australian governments and within our region. Continuation of current strategies is necessary but insufficient for progressing towards elimination. While novel strategies are needed for elimination, it is essential that they be evidence based and cost effective. Scientific, operational and economic research is required to inform the implementation of novel strategies for TB elimination.
A skilled, experienced well trained and supported workforce is essential to maintain TB control and to move towards disease elimination. Australia's success in TB elimination will be reliant on parallel efforts in other countries, particularly in the Asia-Pacific Region. Australia's engagement with partner governments, in bilateral and multilateral forums can promote increased domestic financing and support health system improvements that will lead to better TB management in the Asia Pacific region. Effective political engagement is required to increase regional bilateral and multilateral programs for improved TB management.
Actions required
• Investigate and identify funding to implement programs towards the elimination of TB in Australia, including clinical and public health programs and operational research efforts.
• Support for Australian bilateral and multilateral political engagement in relation to TB in the Asia Pacific region.
Priority 2: Address barriers to improved TB care in Australian population groups with higher TB incidence.
TB is a prolonged and often stigmatising condition with economic and relational impacts which must also be addressed. 31 Given the higher rates of TB in Aboriginal and Torres Strait Islander peoples residing in identified locations, determining barriers to improved TB care and reduction of TB incidence in Indigenous Australians is important and is considered in this section. 2 The National Strategic Plan must also accommodate the emergence of other groups within the population with higher TB incidence and investigate whether financial costs or other material effects are barriers to good patient centred TB care or the implementation of targeted public health actions. Such groups may be characterised by shared cultural, medical or socioeconomic factors. Migrants as a risk group for TB are considered principally under Priority Action Area 3.
Objectives
The TB incidence for the Aboriginal and Torres Strait Islander population should match that of the non-Indigenous Australian born population, with the common goal of TB elimination.
Population groups who have increased risk of TB are to be identified to guide investment and resource allocation, and inform public health strategies to reduce TB incidence.
In line with the WHO End TB Strategy to ensure that "no individuals or families suffer catastrophic costs associated with TB", Australian jurisdictions must remain committed to providing services and support without cost to the individual. 34 
Actions required
• Through engagement with representative
Aboriginal and Torres Strait Islander groups, identify key challenges to TB elimination within their communities and address them, using culturally appropriate approaches.
• Review current collection of TB risk factor data, and determine factors which should be added, in order to better characterise risk groups within the population.
• Investigate the use of new tools for improving collection of information on at-risk groups, such as data linkage and geographic information systems.
Priority 3: Address special needs of migrants, and cross-border issues
The burden of TB in Australia will be heavily dependent on future migration trends and policy, being able to control or prevent TB in new arrivals, and being able to rapidly detect TB in migrants as they age. 35 International migrants, primarily those from high burden countries, comprise 85-90% of TB cases occurring in Australia.
2 Approximately 1,000 migrants living in Australia present annually with active TB predominantly related to an unidentified LTBI acquired outside of Australia. Australia has a requirement for pre-migration screening for active TB but it is not undertaken for all visa applicants, and in some circumstances may not be comprehensive enough.
Post-arrival screening of migrants varies between jurisdictions and systematic guidelines have not been produced. Efforts have been made to raise awareness about TB with migrant students and educational institutions and to mandate health insurance as a pre-requisite for study in Australia, but more effort is needed.
A specific cross-border issue for Australia is the potential for the transmission of TB through the Torres Strait, particularly given traditional visits allowed under the Torres Strait Treaty. Australia undertakes bilateral activity with PNG through DFAT, Queensland Health and other partners to reduce the burden of TB in PNG and therefore the risk of transmission to Australia.
Objectives
Optimally, all migrants from higher incidence TB countries, including longer term visitors, should be screened both pre-and post-migration to detect and prevent active TB with appropriate treatment programs to support this.
Optimal culturally and linguistically appropriate care is provided to enhance access and adherence to treatment.
Non-health agencies engaged with migrants, such as the Department of Immigration and Border Protection, education and housing services and community-based organisations, must be included in policy and decision making to eliminate TB. TB and LTBI assessment and treatment is provided by state and territory health services without individual cost following migration.
Actions required
• Review the appropriateness and feasibility of pre-migration LTBI screening with the Department of Immigration and Border Protection.
• Evaluate current migrant screening and treatment programs, including pre and post-migration management and outcomes to identify opportunities for further targeting and strengthening of the programs.
• Assess with migrant communities the cultural and linguistic acceptability of TB care.
• Continue support to the Government of PNG for health system strengthening to enable better prevention, detection and treatment of TB, especially support of cross border initiatives for TB control in the TSPZ.
Priority 4: Undertake selective screening for active TB and LTBI in TB contacts and selected high-risk groups, and provide appropriate treatment
Australian policy and practice seeks to ensure that individuals at risk for TB have access to systematic targeted screening and treatment programs. 36 Groups at highest risk for active TB within Australia include recent contacts of active cases, migrants from high-incidence settings and individuals at increased risk of progression to active disease due to immunocompromising conditions or therapy. In groups at sufficiently high risk, testing and treatment for LTBI, accompanied by appropriate active case finding, is effective in prevention of progression to active disease. 37 Close contacts of active TB cases are at highest risk for infection. 38 Contact tracing, monitoring and evaluation are the responsibility of the respective jurisdictional TB control programs.
Migrants from high-incidence settings have an increased lifetime risk of TB. 39 Systematic screening of this cohort for LTBI is currently highly variable because of jurisdictional variations in demand, service capacity and policy, and individual practitioner variation.
Successful strategies for LTBI management require easy access to diagnosis and streamlined treatment, which are not readily available in all geographic areas. Interferon gamma release assays are currently Medicare funded only for immunosuppressed or immunocompromised patients. 40 A 3 month isoniazid/rifapentine regimen is not readily accessible in Australia as rifapentine is not registered for use in this country.
Objectives
The progression towards elimination of TB in Australia requires the development of a nationally-adopted, sustainable model for targeted LTBI screening and treatment that is universally accessible, culturally appropriate and ethically acceptable. 41 Jurisdictional contact tracing programs need to remain robust, evaluable and nationally consistent.
Actions required
• Develop a national strategy on LTBI screening and treatment.
• Develop a model for engaging primary care providers in the delivery of programmatic targeted LTBI screening and treatment.
• Evaluate timeliness and completeness of contact tracing by jurisdictional implementation of an audit tool that can be used for national collation and analysis of data, and targets, including indicator data for children less than 5 years of age.
• Engage pharmaceutical suppliers, the Therapeutics Goods Administration (TGA) and other agencies to identify mechanisms to enable ready access to new drugs for treatment of LTBI including rifapentine.
Priority 5: Optimise the prevention and care of drug-resistant TB
The National AMR Strategy 19 has identified M. tuberculosis as a priority organism for surveillance and notes the serious challenge that DR-TB poses in our region. One of the key objectives of the National AMR Strategy, Objective 6, is to strengthen international partnerships and collaborate on global and regional efforts to respond to antimicrobial resistance issues, including issues relating to the prevention and management of DRTB.
MDR-TB has remained less than 3% of cultureconfirmed cases in Australia since 1995 (excluding PNG nationals from the TSPZ). Acquisition of MDR-TB within Australia is uncommon due to the many control measures in place. However, given increasing global MDR-TB and Australia's migration trends, it is likely that the relative burden of drug-resistant TB will increase in Australia. 42 In 2016, the WHO has given conditional endorsement to a shortened (9-12 month) regimen for the treatment of MDR-TB. New treatment drugs have recently become available (bedaquiline, delamanid) but are not registered for use in Australia. Similarly, combination formulations of first line drugs for children and adults, a measure which helps prevent the emergence of drug resistance by enhancing adherence, are not registered.
Objectives
Ensure the highest standard of clinical care and programmatic management to prevent the transmission and acquisition of DR-TB.
Strengthen and expand efforts to address drug resistance including further research into the outcomes, costs and limitations of MDR-TB treatment and prevention.
Promote national action and regional collaboration on the growing problem of DR-TB in the Asia Pacific region, especially in the context of measures to address regional health security.
Actions required
• Ensure the treatment review process for drug resistant cases detected pre-migration and the follow up of these cases after migration is effective.
• Identify mechanisms to streamline the registration of combination formulations of first line drugs in Australia and to enable easier access to new antimicrobial agents for TB treatment.
• Complete a cohort review of Australian MDR-TB cases, including an assessment of local management and outcomes.
• Update national guidelines on prevention and care of MDR-TB, including the management of contacts. This will include the identification and utilisation of timely molecular resistance testing.
• Identify opportunities at the global, regional and bilateral level to draw attention to, and resourcing for, antimicrobial drug resistance (AMR) including drug resistant strains of TB, consistent with Australia's first National AMR Strategy 19 and the WHO Global Action Plan on Antimicrobial Resistance. Good quality data provide the foundation for understanding TB epidemiology in Australia, which is required to direct appropriate TB control activity and monitor its impact. Commonwealth and jurisdictional health departments are responsible for the management and surveillance of TB in Australia. Data on all diagnosed cases, as defined by a national case definition, are provided by state and territory health departments to the Australian Department of Health and stored on a central database, the NNDSS. 44, 45, 46 The data collected through surveillance are disseminated in national annual surveillance reports. While national surveillance for active TB disease is in place, there is no such systematic data collection for LTBI screening and treatment.
Objectives
The quality of surveillance should be continuously improved through regular evaluation and systematic strengthening, utilising advances in technology.
Develop a system for recording and sharing jurisdictional data on LTBI testing activities, including diagnosis and treatment outcomes.
Actions required
• Continue publication of timely national annual TB surveillance reports to monitor TB control in Australia and identify high-risk groups.
• Review the TB data specifications regularly to meet strategic priorities. Identify a mechanism for monitoring LTBI diagnosis and treatment in children at risk who are less than 5 years of age.
• Employ new tools such as data linkage, electronic data extraction, molecular epidemiology techniques, and common collection sys-tems, where needed to enhance surveillance.
• Investigate the feasibility of developing jurisdictional based systems for recording and sharing data, nationally, on LTBI testing activities.
Priority 7: Invest in research and new tools
Australia is a resource-rich country with a low incidence of TB and substantial capacity for research and development across a wide range of scientific and operational platforms. Australia is therefore ideally placed as a strategic hub for developing and evaluating new strategies and tools that will be essential to achieve TB elimination by 2050. Such research would be immediately relevant for other low-incidence countries, while also addressing a major goal of the WHO End TB Strategy.
Optimising screening and management practices of migrants with TB and LTBI is a critical area for research. Locally, and more broadly within the Asia-Pacific Region, Australian engagement with research should ensure that the use of existing tools and strategies is optimised for maximal reduction in TB burden. However, it is acknowledged that current tools for diagnosis and treatment of TB are inadequate for accomplishing the WHO End TB Strategy targets. 47 Therefore, greater support for research is also required to develop new tools such as diagnostics, novel therapies and vaccines.
Objectives
Increase Australian investment in basic science, research and the development of novel tools that will improve the diagnosis, treatment and prevention of TB and LTBI.
Australian investment in operational research to inform effective steps to TB elimination nationally and globally should be a strategic priority.
Collaborative research must be part of capacity building efforts to improve TB control in the Asia-Pacific region, including DR-TB, consistent with Objective 5 of the National AMR Strategy: Agree a national research agenda and promote investment in the discovery and development of new products and approaches to prevent, detect and contain antimicrobial resistance.
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Actions required
• Identify opportunities for government and non-government funding for TB research.
• Facilitate collaborations between Australian researchers in TB control and research partners in the Asia-Pacific region and beyond.
Priority 8: Support global TB prevention, care and control
Countries in the Asia Pacific region account for 58% of the global TB burden and are a key source of DR-TB. 2 Given that local TB epidemiology is heavily dependent on international migration, programs to reduce TB incidence in high burden countries are also likely to lead to additional public health and cost-benefits for Australia. 48 Australia contributes to TB control efforts through various aid programs, including contributions to the Global Fund to Fight AIDS, Tuberculosis and Malaria, and the work of bilateral and multilateral partners in the Asia Pacific region. Australia's advocacy for strengthening health systems and health security also addresses many of the underlying weaknesses that lead to drug resistance and increase the spread of TB and other communicable disease in Asia and the Pacific. The pre-migration screening endeavours also assist in capacity building of TB programs in some countries and should continue to be supported. In addition, Australian non-govern-ment organisations, state based institutions, and individuals are involved in a variety of activities supporting global TB efforts. Two WHO SRL's are based within Australia, which support laboratory networks across the Asia Pacific region. Several Australian organisations are actively involved in education and advocacy to enhance political and community awareness and commitment to the impact of TB in the same regions.
Objectives
Australia commits to and engages in global and regional TB advocacy and control efforts through collaborative involvement in global and regional activities that align with the WHO's End TB Strategy.
Tuberculosis must remain on the political, technical and research agenda in terms of Australia's international and regional role.
Actions required
• Support individuals and organisations in Australia in using local expertise to benefit international programs, including provision of clinical and operational assistance, capacity building and through the application of health economics, mathematical modelling and other available capacities.
• Improve the coordination of partnerships to enhance collaboration between Australian government and non-government organisations and the regional and country partners, and other key stakeholders.
• Identify opportunities to strengthen core health system capabilities (including health financing) in the countries of South East Asia and the Pacific to improve prevention, detection and treatment of communicable diseases in line with DFAT's Health for Development Strategy 2015 Strategy -2020 .
• Provide increased opportunities for reciprocal exchange of TB health workers between Australia and regional partners.
Conclusion
This document has been prepared by NTAC as the Strategic Plan for the next 5 years to improve TB control and provide a push towards the elimination of TB in Australia. It will be used as a basis for developing a specific NTAC work plan for 2016-2020. This Strategic Plan aligns with international priorities, and includes a range of activities which will require further consideration within various jurisdictions, government agencies and other organisations. It is expected, therefore, that relevant organisations, including state and territory TB Programs, will similarly make use of the document to guide and prioritise activities relating to TB over this period.
Australia's efforts to maintain control of TB have been a significant accomplishment, leading to international acknowledgement of the potential for TB elimination in this setting. Elimination, however, will not be accomplished simply through continuation of existing programs, and substantial consideration and investment will be required to develop and implement appropriate additional strategies in Australia. Doing so involves significant challenges, but also brings immense opportunities. Implementation of a strategic approach to elimination of TB in Australia is an opportunity to provide global leadership in establishing policies and practices, and to demonstrate that such approaches can be implemented in efficient and effective ways. Most importantly, though, elimination of TB in Australia would be the culmination of many decades of faithful work towards a vision of a world free of the pain and suffering caused by TB.
